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E\ WKH HIIHFWLYHPHGLXPWKHRU\ ZKLFK GHVFULEHV D VPRRWKLQJ RI WKH GLVFUHWH MXPS LQ UHIUDFWLYH LQGLFHV
EHWZHHQWKHRSWLFDOSLHFHDQGWKHVXUURXQGLQJPHGLXP.LNXWD<HWDO7KLVVRFDOOHGDGLDEDWLF
UHIUDFWLYHLQGH[MXPSLVDFKLHYHGLIWKHVWUXFWXUHVZLWKIHDWXUHVL]HdDUHDSSUR[LPDWHO\LQWKHGRPDLQRIȜ/2 
ZKHUHȜGHQRWHVWKHZDYHOHQJWKRIWKHODVHUEHDPV 5DQJXLQ'0RUULV*7KHGHVLUDEOHIHDWXUH
GHSWKDRQWKHRWKHUKDQGLVGHSHQGHQWIURPWKHUHIUDFWLYHLQGLFHVDWWKHLQWHUIDFH)URPWKLQILOPWKHRU\LW
LVGHULYHGWKDWIRUDGMDFHQWLQGLFHVQDQGQDLVJLYHQE\

 
D
n n
O
  

)RUWKHYLVLEOHZDYHOHQJWKUDQJHHJDQGDFRPELQDWLRQRIDLUIXVHGVLOLFDJODVVHTXDWLRQFRPSXWHVWR
ĬȜ/4 *DRHWDO

6HYHUDO WHFKQRORJLHV DUHDYDLODEOH IRU UHDOL]LQJPLFUR DQGQDQRVWUXFWXUHV VXFKDV HEHDPOLWKRJUDSK\
.DQDPRU\< HW DO GLUHFW ODVHU VWUXFWXULQJ 'HXEHO0 HW DO  GLDPRQGPLOOLQJ DQG WXUQLQJ
0F&OXUH( RUGLUHFW ODVHU LQWHUIHUHQFHSDWWHUQLQJ '/,3 /DVDJQL$ HW DO +RZHYHU
SDWWHUQLQJRIODUJHUYROXPHVRIRSWLFDOSDUWVLVWRRXUNQRZOHGJHQRWEHLQJXVHGWRGDWHZKLFKLVPDLQO\GXH
WRWKHJUHDWFRVWIRUWKHFRPSOH[DQGKLJKO\VRSKLVWLFDWHGHTXLSPHQWDQGRUVORZSURFHVVLQJVSHHGRIWKLV
SULQFLSOH FRPSDUHG WR FRDWLQJ WHFKQRORJLHV $ YLDEOH DSSURDFK KRZHYHU PD\ EH WKH XVH RI VXFK
WHFKQRORJLHV IRU WRROLQJ DQG FDVWLQJ RI WKH QDQRVWUXFWXUHV $VSKHULF OHQVHV DUH RIWHQ PDQXIDFWXUHG E\
PROGLQJSURFHVVHVWRUHGXFHXQLWFRVWDQGWKHVDPHDSSOLHVIRUSRO\PHURSWLFVIRUKLJKYROXPHORZFRVW
DSSOLFDWLRQV VXFK DV /('LOOXPLQDWLRQ (VSHFLDOO\ WKH ODWWHU KDYH UHFHQWO\ EHHQ GHVLJQHG DV IUHHIRUP
RSWLFVIRURSWLFDODQGYLVXDOGHVLJQUHDVRQV7KXVDVXEZDYHOHQJWKWRROLQJWHFKQRORJ\QHHGVWRDOORZIRU
IOH[LEOHIUHHIRUPSDWWHUQLQJRIFRPPRQWRROVWHHOV

,QSDUWRIWKLVSDSHUZHSUHVHQWRXUDSSURDFKWRXOWUDIDVW'/,3ZLWKWKHXVHRIDVSDWLDOOLJKWPRGXODWRU
RIIHULQJKLJKIOH[LELOLW\LQIHDWXUHDQGSDWWHUQVL]HLQFRPELQDWLRQZLWKDOHYHULQJRSWLFIRUDFKLHYLQJKLJK
1$ DQG WKXV ODUJH LQWHUIHUHQFH DQJOHV \LHOGLQJ VPDOO VXEZDYHOHQJWK VWUXFWXUHV 3DUW  GHVFULEHV WKH
RSWLFDOVHWXSLQGHWDLO,QSDUWWKHILUVWH[SHULPHQWDOUHVXOWVZLOOEHSUHVHQWHGDQGGLVFXVVHG

2SWLFVFRQFHSWDQGGHVLJQ
2.1. Principle of direct laser interference patterning 
/DVHULQWHUIHUHQFHSDWWHUQLQJLVEDVHGRQDVHOILQWHUIHUHQFHRIDODVHUEHDP$ODVHUEHDPLVILUVWVSOLW
LQWRDQXPEHURInı2VXEEHDPV7KHPRVWFRPPRQO\XVHGVHWXSVZLWKUHIUDFWLYHDQGGLIIUDFWLYHRSWLFDO
HOHPHQWVPDNHXVHRI DEHDPVSOLWWLQJRSWLFDO HOHPHQW HJSRODUL]LQJEHDPVSOLWWHUGLIIUDFWLRQJUDWLQJ
GLIIUDFWLYHRSWLFDOHOHPHQWZKLFKDUHWKHQUHFRPELQHGLQWKHIRFXVSODQHWRIRUPDUHJXODULQWHQVLW\SDWWHUQ
ILJ7KHLQWHUIHUHQFHSHULRGȁLVGHSHQGHQWIURPWKHDFWXDOLQWHUIHUHQFHDQJOHׇJLYHQWKHUHODWLRQVKLS

 VLQ  
O
-
/  'LFNH\ 

7KLV \LHOGV VWUXFWXUH ZLGWKV ZLWK SHULRGV<Ȝ IRU LQWHUIHUHQFH DQJOHV RI  GHJUHHV RU ODUJHU XS WR WKH
WKHRUHWLFDOOLPLWRIȜ/2IRUׇ=180°.5HDVRQDEOHLQWHUIHUHQFHDQJOHVKRZHYHUUDQJHXSWRDERXWGHJUHHV
RUDQXPHULFDODSHUWXUHRI1.0/DUJHUYDOXHVUHGXFHWKHXVDEOHZRUNLQJGLVWDQFHEHWZHHQWKHIRFXVSRLQW
DQGWKHODVWRSWLFWRRPXFKWREHRISUDFWLFDOFRQVLGHUDWLRQ
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 
)LJDSULQFLSOHRIODVHULQWHUIHUHQFHSDWWHUQLQJEFRPPRQVHWXSIRUODVHULQWHUIHUHQFHSDWWHUQLQJXWLOL]LQJDEHDPVSOLWWHUF
H[SHFWHGVWUXFWXUHZLGWKDVIXQFWLRQRILQWHUIHUHQFHDQJOHIRUEHDPLQWHUIHUHQFH
2.2. Liquid-crystal-spatial light modulator as dynamically programmable beam splitter 
7KH VRFDOOHG VSDWLDO OLJKW PRGXODWRU 6/0 LV DQ HOHFWURQLFDOO\ SURJUDPPDEOH PLFURGLVSOD\ ZKLFK
DOORZVIRUGLVFUHWL]HGZDYHIURQWPDQLSXODWLRQRIODVHUEHDPV)RUWKHXVHDVSURJUDPPDEOHEHDPVSOLWWHU
WKH6/0FDQGLVSOD\ VXSHULPSRVHGJULG VWUXFWXUHV IRU VSOLWWLQJ WKH ODVHU LQWRRUPRUHEHDPV\LHOGLQJ
VWULSHV EHDPLQWHUIHUHQFH RU UHJXODU GRWSDWWHUQV LQWHUIHUHQFH RI  DQGPRUH EHDPV7KHPD[LPXP
DFKLHYDEOHGHIOHFWLRQDQJOHLVOLPLWHGE\WKHV\VWHP¶VSL[HOSLWFKRIS PDQGWKHZDYHOHQJWKEHLQJ
XWLOL]HG 7KH VHSDUDWLRQ DQJOH RI WKH VSDWLDO OLJKW PRGXODWRU Į LV WKHQ VLQ   pD O ZKLFK OHDGV WR D
PD[LPXPGHIOHFWLRQDQJOHRIĮ GHJIRUQPZDYHOHQJWK1G<$*/DVHU7KHXWLOL]DWLRQRI6/0
IRULQWHUIHUHQFHSDWWHUQLQJKDVEHHQVKRZQSUHYLRXVO\HJLQ.XPDU0DQG-RVHSK-ZKHUHDVHWXS
XVLQJDILPDJLQJV\VWHPDQGIRXULHUILOWHUZDVFUHDWHG
8VLQJHTXDWLRQWKLVZRXOGSURGXFHVWUXFWXULQJSHULRGVLQWKHUDQJHRI20Ȝ6RZHQHHGWRXWLOL]HDQ
DGGLWLRQDOIRFXVLQJRSWLFLQRUGHUWROHYHUWKHDQJOHWRWKHZHDUHVHHNLQJ
7KHPDMRUDGYDQWDJHRI WKH6/0DVEHDPVSOLWWHURYHUDIL[HGRSWLFDOHOHPHQW LV WKHIOH[LELOLW\ LQ WKH
GLVSOD\HG JULGV ,W LV HDV\ WR WR VZLWFK EHWZHHQ GLIIHUHQW QXPEHU RI VSOLWWHG EHDPV DQG EHDP VSOLWWLQJ
DQJOHV HOHFWURQLFDOO\ ZLWKRXW WKH QHHG WR UHDGMXVW WKH VHWXS 7KLV LV GLIIHUHQW LQ FRQYHQWLRQDO VHWXSV DV
GHSLFWHGLQILJXUHEZKHUHDFKDQJHRIWKHLQWHUIHUHQFHDQJOHRUDGGLQJDQRWKHUVXEEHDPFDQEHTXLWH
FXPEHUVRPH
2.3. Levering reflective optic 
,Q RUGHU WR OHYHU WKH  GLIIUDFWLRQ DQJOH DFKLHYHG E\ WKH 6/0ZHZHQW IRU D UHIOHFWLYH OHQV LQ WKH
6FKZDU]VFKLOGOHQVGHVLJQZLWK WZRVSKHULFDOPLUURUVILJ7KLVGHVLJQKDVVHYHUDODGYDQWDJHVRYHUD
UHIUDFWLYHOHQV)RURQFHLWDYRLGVFKURPDWLFHIIHFWVDQGWKXVLVLGHDOIRUXVHZLWKXOWUDVKRUWODVHUSXOVHV



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 

)LJD6FKHPDWLFRIRSWLFDOVHWXSZLWKVSDWLDOOLJKWPRGXODWRUDQGUHIOHFWLYHRSWLFLQWKH6FKZDU]VFKLOGOHQVGHVLJQVHWXSE
GHWDLOVRQWKHGHVLJQRIWKHUHIOHFWLYHOHQV

SUHVXPHGDQDGHTXDWHORZJURXSGHOD\GLVSHUFLRQJGGFRDWLQJ0RUHRYHULWFDQHDVLO\EHDGRSWHGIRU
GLIIHUHQWZDYHOHQJWKVHJWKHVHFRQGKDUPRQLFRIWKHODVHUEHDP7KH6/0XVHGLVSUHSDUHGIRUWKLVE\LWV
GXDO ZDYHOHQJWK FRDWLQJ HJ QP DQG QP ODVHU ZDYHOHQJWKV 7KHUH DUH PLQLPXP DEVRUSWLRQ
ORVVHVWREHH[SHFWHGQREXONDEVRUSWLRQDWDOODVZRXOGEHLQRSWLFVPDGHIURPJODVV7KHUHIOHFWLYHOHQV
VKRXOG QRW EH FRQIXVHGZLWK D 6FKZDU]VFKLOG OHQV ZKHUH E\ GHILQLWLRQ WKH UDGLL RI FXUYDWXUH DQG OHQV
GLVWDQFHVDUHRIDIL[HGUDWLR,QVWHDGWKHGHVLJQZDVGULYHQWRZDUGVWKHLQWHQGHGGLIIUDFWLRQDQJOHOHYHULQJ
ZLWKDVKRUWIRFDOOHQJWKZLWKDGGLWLRQDOGHVLJQJRDOV
x /RZGLYHUJHQFHRIWKHVXEEHDPV
x /RZIRFXVVKLIWIRUGLIIHUHQWGLIIUDFWLRQDQJOHVWRUHGXFHDGMXVWPHQWHIIRUW
x +RPRJHQLW\RIWKHLQWHUIHUHQFHVSRWIRUXQLIRUPDEODWLRQUHVXOWV
x 6SKHULFDOVXUIDFHVIRUHDVHRISURWRW\SHPDQXIDFWXULQJDQGDOLJQPHQW

=HPD[RSWLFDO5D\WUDFLQJVRIWZDUHZDVXVHGIRUWKHRSWLFDOGHVLJQDQGWROHUDQFHDQDO\VLVRIWKHV\VWHP
)LJXUHGHSLFWVWKHGHVLJQUHVXOWVRIIRFDOVWDELOLW\UHJDUGLQJWKHGHFHQWUDWLRQRIWKHVXEEHDPVDVZHOODV
WKHVXEEHDPRYHUODSDVDIXQFWLRQRIPLVDOLJQPHQWRIPLUURULQFHQWUDWLRQDQGWLOWILJXUHE$VFDQEH
VHHQWKHGHVLJQHGRSWLFUHTXLUHVPLUURUFHQWUDWLRQLQWKHPUHJLPHIRUVXLWDEOHVXEEHDPRYHUODSWR
DFKLHYHHIILFLHQWLQWHUIHUHQFHSDWWHUQVILJXUHD+RZHYHULWLVWROHUDQWDJDLQVWWLOWLQJHIIHFWVILJXUHE
2Q WKH RWKHU KDQG WKH IRFXV VKLIWZLWK GLIIHUHQW LQWHUIHUHQFH DQJOHV FDQQRW EH QHJOHFWHG ILJXUH 7KH
IRFDOUHJLRQVKLIWVE\!PGHSHQGLQJRQWKHDQJOHFKRVHQPDNLQJUHIRFXVLQJQHFHVVDU\



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
)LJ'HVLJQHGIRFDOVWDELOLW\UHJDUGLQJGHFHQWUDWLRQRIWKHVXEEHDPVDQGWKHLURYHUODSIRUWKHUHIOHFWLQJOHQV&RQVLGHUHGDUH
DOLJQPHQWWROHUDQFHVRIWKHILUVWUHIOHFWRUUHJDUGLQJGHFHQWHUDDQGWLOWLQJE
 


)LJ6LPXODWLRQRIVXEEHDPIRFXVIRUVLQJOHEHDPDWGHJLQWHUIHUHQFHDQJOHIRUWKHRYHUODSRIIRXUEHDPODVHULQWHUIHUHQFHDVD
IXQFWLRQRIIRFXVGHYLDWLRQ2QHJULGLVP7RFRPSHQVDWHIRUWKHHOOLSWLFDOEHDPGLVWRUWLRQE\WKHUHIOHFWLYHRSWLFWKHEHDPZDV
SUHFRUUHFWHGWRDQHOOLSWLFDOSURILOH7KHGLVWRUWLRQRIRQHXQFRUUHFWHGEHDPLQWKHIRFXVLVVKRZQLQWKHLQVHW

2QHGUDZEDFNRI WKHGHVLJQ LV WKHRIIFHQWHUKLWRI WKH VXEEHDPVRQERWKVSKHULFDOPLUURUV LQWURGXFLQJ
VWURQJVSKHULFDODEHUUDWLRQVLQWKHIRFXV7KHRSSRVLQJUDGLLRIFXUYDWXUHFDQFHOVRXWWKLVHIIHFWWRDFHUWDLQ
H[WHQW0RUHVHYHUH LV WKHHOOLSWLFDOGLVWRUWLRQRI WKHEHDPZKLFK OHDGV WRDHOOLSVLV+RZHYHU WKH
SURSHUWLHVRIWKH6/0DOORZIRUWKHDSULRULFRUUHFWLRQRIWKLVGHYLDWLRQ7KHUHIRUHWKHVSOLWEHDPLVLWVHOI
HOOLSWLFDOO\UHVKDSHGE\DQHOOLSVLVZLWKORQJDQGVKRUWD[LVLQWHUFKDQJHG\LHOGLQJDURXQGEHDPVKDSHDJDLQ
LQWKHIRFDOVSRW

7KH LQWHUIHUHQFH SDWWHUQ LQ WKH IRFDO UHJLRQ ZDV PRGHOHG XVLQJ +X\JHQV36) PRGHO LQFOXGHG LQ
=(0$; =HPD[  7KLV DOORZV D SUHFLVH VLPXODWLRQ DOVR IRU KLJK GLYHUJHQFH DQJOHV )LJXUH 
GHSLFWVWKHVLPXODWLRQUHVXOWVIRUDDQGEHDPLQWHUIHUHQFHSDWWHUQDVZHOODVWKHHYROXWLRQRIWKHSDWWHUQ
DORQJWKHSURSDJDWLRQGLUHFWLRQDURXQGWKHIRFXV7KHGHYLDWLRQZLWKLQDUHJLRQRIPDURXQGWKHIRFDO
SRLQW LVQHJOLJHDEOH$VFDQEHVHHQIURPWKHUHVXOWV LQWHUIHUHQFHSDWWHUQLQJZLWKWKHGHVLUHGIHDWXUHVL]H
DQGDVSHFWUDWLRRFFXUVWREHIHDVLEOH
'XH WR WKH ILQLWH SL[HO VL]H S LW LV KRZHYHU QRW SRVVLEOH WR FUHDWH DUELWUDU\ JUDWLQJ SHULRGV EXW RQO\
PXOWLSOHVRIS7KLVOHDGVWRWKHHIIHFWWKDWZLWKRXUUHIOHFWLYHRSWLFDQGWKH6/0XVHGRQO\XVDEOHDQJOHVRI
DERXWDQGFDQEHDFKLHYHG<HWWKHUHDUHDOVR6/0FKLSVDYDLODEOHWRGD\WKDWRIIHUSL[HOSLWFK
RIPZKLFKZRXOGGRXEOHWKHDQJOHUHVROXWLRQ
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
)LJ6LPXODWLRQRIWKHLQWHUIHUHQFHSDWWHUQVUHODWLYHLQWHQVLW\RIDEHDPLQWHUIHUHQFHZLWKFURVVVHFWLRQDQGEEHDP
LQWHUIHUHQFHLQWKHIRFDOSODQHDWȜ QPZDYHOHQJWKDQGGHJUHHLQWHUIHUHQFHDQJOHFLQWHQVLW\GLVWULEXWLRQIRUGLIIHUHQW
GLVWDQFHVDURXQGWKHIRFXV:LWKLQPUDQJHWKHLQWHUIHUHQFHSDWWHUQLVVWDEOH5HJXODUVWUXFWXUHVZLWKSHULRGȜDSSHDUIHDVLEOH
([SHULPHQWDOUHVXOWV
7KH H[SHULPHQWVZHUH FRQGXFWHG XVLQJ D :  SV1G<$* ODVHU VRXUFH DW  QPZDYHOHQJWK
3KRWRQ(QHUJ\&HSKHXV7KHEHDPZDVPRGXODWHGXVLQJD+DPDPDWVX;VSDWLDOOLJKWPRGXODWRU
ZLWKDUHVROXWLRQRI[SL[HOVZLWKSL[HOSLWFKRIPDQGDSKDVHVKLIWRIʌGLJLWDOL]HGE\
OHYHOV7KHVSHFLILHGGDPDJHWKUHVKROGRIWKH6/0IRUWKLVODVHUVRXUFHLVDWDERXW*:FPVRLW LV
ZHOOZLWKLQWKHVDIHW\UDQJHIRUWKLVVHWXS6DPSOHPDWHULDOVZHUHGLDPRQGWXUQHGDQGSROLVKHGVWHHODOOR\
)RUPHDVXUHPHQWRIWKHLQWHUIHUHQFHSDWWHUQLQWKHUHIOHFWLYHOHQVIRFXVD,'6XH\HFDPHUDXWLOL]LQJ
D  1$ /HLW] PLFURVFRSH OHQV ZLWK D PDJQLILFDWLRQ IDFWRU RI [ ZDV XWLOL]HG 7KH 1$ RI  LV
VXIILFLHQW WR LPDJH DOO VXEEHDPV DW WKH PD[LPXP GHVLJQLQWHUIHUHQFH DQJOH RI  GHJUHHV 7KH
SKDVHPDVNVWKDWZHUHGLVSOD\HGRQWKH6/0LQRUGHUWRDFKLHYHEHDPVSOLWWLQJDVZHOODVSUHFRUUHFWLRQRI
WKHLQFLGHQWEHDPWRDHOOLSWLFDOVKDSHZHUHFRPSXWHGXVLQJ/LJKWWUDQV9LUWXDO/DEYHUVLRQ7KHVDPSOH
ZHUHPRXQWHGRQDDLUEHDULQJ/3.)OLQHDUVWDJH[\GLUHFWLRQDQG3,0,&26+7]VWDJHERWKZLWKD
PUHVROXWLRQ
)LJXUHVKRZVWKHUHVXOWVIRUWKUHHGLIIHUHQWLQWHUIHUHQFHDQJOHVRIDQGGHJUHHVUHVSHFWLYHO\7KH
VZLWFKLQJEHWZHHQGLIIHUHQWDQJOHVZDVDFKLHYHGE\H[FKDQJLQJWKHSKDVHPDVNGLVSOD\HGRQWKH6/0
RQO\7KHFDPHUDZDVUHSRVLWLRQHGDORQJWKHSURSDJDWLRQGLUHFWLRQIRUHDFKSLFWXUHWRDFFRXQWIRUWKH
VOLJKWIRFDOVKLIWRIWKHLQWHUIHUHQFHSDWWHUQSRVLWLRQ2QFHLGHQWLILHGWKLVSRVLWLRQLVKRZHYHUZHOO
UHSURGXFDEOH6WURQJDEHUUDWLRQVDUHVWLOOYLVLEOHLQDOOLPDJHV7KH\DOORZRQO\IRUFRQILQHGFRQQHFWHG
UHJLRQVRILQWHUIHUHQFHSDWWHUQV)LJXUHDGHSLFWV6(0LPDJHVRIDEODWHGSROLVKHGVWHHOZLWK
5D QP:KLOHWKHVWUXFWXUHVDUHIDLUO\UHJXODUWKHDEHUUDWLRQHIIHFWVZLWKLQWKHLQGLYLGXDOOLQHVDUH
FOHDUO\YLVLEOH)LJXUHDVKRZVDQVHPLPDJHRIDLQWHUIHUHQFHVWUXFWXUHGUHJLRQ,WLVDOVRYLVLEOHWKDW
WKHUHLVVRPHSHUWXUEDWLRQRIWKHPDWHULDOFUHDWLQJXQGHVLUHGGHHSFDYLW\VZLWKWKHLQWHUIHUHQFHVWUXFWXUHDW
WKHERWWRP,WLVQHFHVVDU\WRPRYHWKHSURFHVVFORVHUWRWKHDEODWLRQWKUHVKROGLQRUGHUWRDYRLGWKLVHIIHFW
)LJXUHEJLYHVDQRYHUYLHZRIWKHUHJXODULQWHUIHUHQFHSDWWHUQVDFKLHYDEOHZLWKRXUVHWXS)LYHGLIIHUHQW
GLIIUDFWLRQDQJOHVRIWKH6/0DUHVKRZQWKDWFUHDWHDLULGLVFHQWYLVXDOLPSUHVVLRQIRUWKHREVHUYHU
6ZLWFKLQJEHWZHHQWKHDQJOHVFDQEHGRQHLQPLOOLVHFRQGV<HWWKHIRFXVSRVLWLRQFRUUHFWLRQLVVWLOO
PHFKDQLFDODQGFDQQRWNHHSXSWRWKDWVSHHGWKXVEHLQJWKHERWWOHQHFNE\QRZ:LWKWKHVHWXSZHZHUH
DEOHWRSURGXFHSHULRGLFPLFURVWUXFWXUHVZLWKPLQLPXPSDWWHUQVL]HVLQWKHUDQJHRIWKHLQFLGHQW
ZDYHOHQJWK6SRWVL]HVRIWKHV\VWHPZHUHDURXQGPLQGLDPHWHU

P P
D E F
5
HO
DW
LY
H
LQ
WH
QV
LW\

1176   Fabian Knorr et al. /  Physics Procedia  83 ( 2016 )  1170 – 1177 
  

)LJ0HDVXUHGFDPHUDLPDJHVLQWHUIHUHQFHSDWWHUQVDWGLIIHUHQW6/0GLIIUDFWLRQDQJOHV,PDJHVZHUHWDNHQZLWKDEHDPSURILOHU
DQG[RSWLFDOPDJQLILFDWLRQ

  

)LJ$EODWLRQH[SHULPHQWVRQP:DYHUDJHSRZHUN+]SXOVHUHSHWLWLRQUDWHD6(0LPDJHRIUHJXODULQWHUIHUHQFH
SDWWHUQP:DYHUDJHSRZHUELOOXVWUDWLRQRILULGHVFHQWHIIHFWE\PLFURVWUXFWXUHVXQGHUGLIIHUHQWLQWHUIHUHQFHDQJOHV

6XPPDU\DQGRXWORRN
:HKDYH VKRZQ WKHFRPELQDWLRQRID VSDWLDO OLJKWPRGXODWRUZLWKD UHIOHFWLYHRSWLFZLWKKLJK1$ WR
DFKLHYH DG\QDPLFDOO\ VZLWFKDEOHPXOWLEHDP ODVHULQWHUIHUHQFHZLWK ODUJH LQWHUIHUHQFH DQJOHV:HZHUH
DEOH WR VKRZ WKH SURRI RI SULQFLSOH RI WKH V\VWHP VHWXS DQG VWUXFWXULQJ LQ VWDLQOHVV VWHHO VDPSOHV 7KH
FXUUHQW GHYHORSPHQW IRFXV LV RQ UHGXFLQJ WKH DEHUUDWLRQ IRU PRUH KRPRJHQRXV VWUXFWXUHV DQG ODUJHU
FRQQHFWHGUHJLRQV7KHUHIRUHEHDPVKDSLQJDQGSKDVHPDVNFRPSXWDWLRQQHHGVVHYHUHLPSURYHPHQW:H
DOVRSODQRQFRPSHQVDWLRQRIWKHIRFDOVKLIWE\DGGLQJDSSURSULDWHSKDVHPDVNOHQVHVRQWKH6/0LQRUGHU
WR UHGXFH PHFKDQLFDO FRPSHQVDWLRQ ZLWK SUHFLVLRQ VWDJHV $OVR SURFHVV PRQLWRULQJ LV FXUUHQWO\ DQ
XQVROYHG LVVXH:HDUHGHVLJQLQJDQDGDSWHG VHWXSZKLFKZLOO DOORZ LQOLQHPRQLWRULQJRI WKH UHJLRQRI
LQWHUHVW
7KHSXUHO\UHIOHFWLYHVHWXSZLWKWKH6/0SUHSDUHGDOVRIRUXVHZLWKVHFRQGKDUPRQLFVRIWKH1G<$*
ODVHU SUHVHQWV WKH RSSRUWXQLW\ WR HYDOXDWH WKH VHWXS DOVR ZLWK D GLIIHUHQW ODVHU ZDYHOHQJWKV DV ZHOO DV
GLIIHUHQWSXOVHUHJLPHIHPWRVHFRQGODVHU
$FNQRZOHGJHPHQWV
7KHVH UHVXOWVZHUHDFKLHYHGEDVHGRQZRUNVXSSRUWHGE\ WKH*HUPDQ)HGHUDO0LQLVWU\ IRU(FRQRPLF
$IIDLUVDQG(QHUJ\ZLWKLQWKH=,0SURJUDPXQGHUJUDQW.)7KHDXWKRUVJUDWHIXOO\DFNQRZOHGJH
IXQGLQJ RI WKH (UODQJHQ *UDGXDWH 6FKRRO LQ $GYDQFHG 2SWLFDO 7HFKQRORJLHV 6$27 E\ WKH *HUPDQ
5HVHDUFK)RXQGDWLRQ')*LQWKHIUDPHZRUNRIWKH*HUPDQH[FHOOHQFHLQLWLDWLYH
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